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Introduction
This document and the attached spreadsheets explain
» the regulations requiring retail sellers of elastyito report greenhouse gas (GHG) emissions;
* the draft 2014 and 2015 emission factors (EFs);
» the data sources and methodology used to caldhlatdraft initial EFs;
» the methodology used to calculate the draft firfed;E
» the deadlines for public comment; and
» the process to be used to determine final 20142848 EFs.

The posting of this document and the attached dphesets on the website of the Massachusetts
Department of Environmental Protection (MassDEip#rs a 30 day public comment period for each
spreadsheet, ending at 5 pm on June 26, 2017 .aBy#adline, any person may comment on the
methodologies, data sources or calculations usddtarmine the draft initial EFs for each emissions
year.

Comments on these EFs must be sent to Sue Annmisdraasue.ann.richardson@state.maous
MassDEP, One Winter Street, Boston, MA 02108 byatipen June 26, 2017 deadline.

Background

The Massachusetts Global Warming Solutions Act (@Y#8quires “reporting of greenhouse gas
emissions from generation sources producing attebity consumed, including transmission and
distribution line losses from electricity generateithin the commonwealth or imported from outsitle t
commonwealth; provided, however, that this requietshall apply to all retail sellers of electrgit
including electric utilities, municipal electric p@rtments and municipal light boards...”

This requirement is implemented through chapterd@lfie Code of Massachusetts Regulations (CMR),
subsection 7.71(9) “Reporting Requirements for IR8&llers of Electricity,® as amended in March

2012, which requires each retail seller of eleityrito annually report to MassDEP its megawatt sour
sold, and associated GHG emissions released itotitse of generating that electricity.

“Retail Seller” means a competitive supplier licet$y the Department of Public Utilities or, askeic
defined in Massachusetts General Law (MGL) chap®dA 81, an electric utility, municipal electric
department or municipal light board.

The GHGs emitted from power plant smokestacks duroambustion of fuels to generate electricity are
carbon dioxide (Cg), methane (Cl} and nitrous oxide (MD). The regulation requires retail sellers to
report biogenic and non-biogenic GHG emissionsrsgely. Biogenic GHG emissions means emissions
of CO, that result from the combustion of biogenic (plananimal) material, excluding fossil fuels.
Non-biogenic GHG emissions include £@leased from the combustion of non-biogenic fpleis CH,

and NO released from the combustion of any fuel.

Determining Annual GHG Emissions
Retail seller GHG emissions are to be determinechbliplying:
» Final EFs supplied by MassDEP each year for biagand non-biogenic GHG emissions
(pounds carbon dioxide equivalehper megawatt hour, or b GEMWh), by

! See M.G.L. Chapter 21N, Section 2(a)(Shp://www.mass.gov/legis/laws/seslaw08/sI080298. ht

2 hitp://www.mass.gov/eea/agencies/massdep/air/régmng#310-cmr-7-00-air-pollution-control-regulatibiomi#1

% Not all GHGs have the same heat-trapping capaéity.example, one pound of methane is equivategtaater
than 20 pounds of CQwith respect to their heat trapping potentials.atoount for these differences, a standard
relating the heat trapping potential of each GH@rtequivalent quantity of GOver a given time horizon, has




» Annual electricity consumed by customers in a paldir calendar year, increased to account for
the portion of electricity lost during transmissiand distribution (“line losses”) (megawatt hours,
or MWh).

Later sections of this document explain how draftf2and 2015 EFs were calculated. MassDEP seeks
public comment on the methodologies, data soumresalculations used to determine the draft initial
2014 and draft 2015 EFs. Once final 2014 and 20455 EFs have been determined, they will be used by
retail sellers to determine 2014 and 2015 GHG damssas described in this section.

In implementing the basic approach of reporting Gét@ssions based on multiplying EFs by the MWh
consumed by a retail seller’'s customers, MassDEEimes that retail sellers rely on existing souraes
MWh data. In particular, retail sellers subjecthe Massachusetts Department of Energy Resources’
(DOER) Renewable Portfolio Standard (RPS) regutatiat 225 CMR 14.00 and 15.00 are required to
use the same MWh for their compliance with RPSépiorting their GHG emissions. This value is
already reviewed by DOER, and it makes sense fail sellers and MassDEP to rely on the efforts of
suppliers and DOER to verify this value, and natlibate that work. Similarly, Massachusetts electri
departments and light boards, while not subje®R&, are required to report the MWh consumed by
their customers in an “annual return” to the Mahsaetts Department of Public Utilities (DPU).
MassDEP is requiring these retail sellers to useMlivh they report in their “annual return” on pdgg
line 15, minus any MWh they report on page 57, liBeas sales for resalég calculate their reported
GHG emissions. Line losses are included in the Méforted to DOER for the RPS and to DPU for the
annual return, and use of these MWh sources theretamplies with GWSA's requirement that GHG
reporting by electricity sellers include “transnigsand distribution line losses.”

As explained further in BWP AQ 31 “Optional Greenbe Gas Emissions Reporting Form for Retail
Sellers of Electricity” and its instructions, a noen of adjustments to the basic approach are atlowe
order to account for the ownership and/or’ useparticular generation sources by certain resliers.
MassDEP has attempted to keep this adjustment gs@imple in order to encourage providing credit to
electric sellers for their clean electricity pursha. Allowing individual retail sellers to make @astinents
in their GHG reporting affects the EFs representirgremaining MWh consumed in Massachusetts.
Specifically, once individual retail sellers “take=dit” for non- or low-emitting MWh, EFs must be
recalculated based on the emissions of the rentaMWWh consumed in Massachusetts, to ensure
accuracy and avoid double counting. The final EHse used by retail sellers for the remaining MWh
will likely increase, since presumably most resallers choosing to make adjustments will make that
effort only for electricity with lower EFs than tleerall Massachusetts EFs, effectively removirguol
MWh from the calculation of the final EFs for tremmaining MWh consumed in Massachusetts. Thus,
submittals of BWP AQ 31 “Optional Greenhouse Gasssimns Reporting Form for Retail Sellers of
Electricity” are used for two purposes: to allowiadividual retail seller to account for ownerslaipd/or

been developed. Emissions shown in this documenitraee to utilize this standard, and are expresgseuaits of
pounds of carbon dioxide equivalent (&pas updated in IPCC’s Fourth Assessment Rep®&t#)ARetail seller
EFs from 2008 through 2013 used the earlier IPCé&&@ Assessment Report (SAR).

* Annual Return Form AC-19 for municipalities canfband at
http://www.mass.gov/eea/docs/dpu/restruct/competithunformmac19.xls

> The MWh reported on page 57, line 18, as salessfale should be subtracted from the total MWiorepl on
line 15, as these MWh are sold again through anoétail seller of electricity and should therefor@ be counted
as part of the first retail seller’s load.

® For example, if a retail seller owns a hydroeleqgitant and supplies the MWh from that plant todtistomers, it
may choose to submit BWP AQ 31 “Optional Greenhdbae Emissions Reporting Form for Retail Sellers of
Electricity” to take credit for the non-emitting dpelectric power, rather than multiplying those MW the final
EFs.




use of particular generation sources, and to mdab#yannual EFs used by retail sellers to repartan
GHG emissionsissociated with MWh that are not reported on FO@n3A.

Reporting Annual GHG Emissions

The annual GHG report shall be submitted to MassB¥e€ach retail seller on BWP AQ 32, “Mandatory
Greenhouse Gas Emissions Reporting Form for Regdigrs of Electricity.” The report shall include a
spreadsheet provided by MassDEP showing the céilmgarequired under 310 CMR 7.71(9)(c). Since
the EFs change annually as the quantity and soofadectricity imported into and generated within
Massachusetts change, an updated Form AQ 32 wibbeed each year on the MassDEP website when
final EFs have been determined.

The spreadsheet to be provided by MassDEP asfBwB AQ 32, “Mandatory Greenhouse Gas
Emissions Reporting Form for Retail Sellers of Eieity,” simplifies reporting for retail sellergll
retail sellers must report the total MWh they répoDOER (for competitive suppliers and electric
utilities) or to DPU (for municipal electric depamtnts and municipal light boards). Retail selleh®w
choose the simplest reporting approach (not adigistr ownership and/or use of particular genematio
sources), need only enter the total MWh, and theagisheet will calculate the associated GHG
emissions, with no further information requiredt@gthat the spreadsheet will calculate Massaclaisett
based and Regional-based GHG emissions as explairtbdr in the “Methodology and Data Sourtes
section of this document). Two optional types dbimation may be submitted (which must match any
information submitted on Form AQ 31):
» Retail sellers making adjustments for the use ofamitting MWh, must enter the non-emitting
MWh, and the spreadsheet will calculate the totd3ZEmissions.
* Retail sellers making adjustments for the use afterg MWh, must enter the emitting MWh,
and the GHG emissions associated with the emilii¢h, and the spreadsheet will calculate the
total GHG emissions.

Initial and Annual Reporting Years

The initial reporting year for retail sellers ocmd for emissions released in 2008. Annual repgiftiom
retail sellers began with calendar year 2010 enmssieleased in the course of generating elegtricit
consumed in 2010. Please note that reporting layl sellers was not required for GHG emissions
released in 2009.

Draft 2014 GHG EFs

Table 1A contains the draft initial 2014 GHG EFswdrich MassDEP is seeking comment. The
spreadsheet in Appendix A contains the data aralilegions described below and used to calculate the
draft EFs.

Table 1A contains draft initial GHG EFs prior tacaanting for the 2014 Form AQ 31 reporting of a
retail seller's ownership and/or use of particiganeration sources. Calculation of the draft ihBBIG

EFs for 2014 can be found on the upper half ofdret Emission Factors’ tab of the Appendix A: ira
2014 Data and Calculations spreadsheet. The “cadbiaFs shown in the tables below are provided for
information only and are not to be used in the ripg of emissions by retail sellers.

Table 1A. Draft initial GHG Emission Factors fdeEtricity Consumed in Massachusetts in 2014 prior
to accounting for optional Form AQ 31 submittals danership and/or use of particular generation
sources (Ib Cee/MWh)

" The 2014 GHG EFs were not posted on the usuatisteThe 2014 and the 2015 draft EFs are beinggos
together and retail sellers will report both tH&¥14 and 2015 emissions (on separate Form AQ32ts3@acording
to the schedule in Table 4 of the “Deadlines” isecbelow.



Massachusetts-based approachRegional-based approach
Non-Biogenic 581 527
Biogenic 102 132
Combined 683 659

Table 1B contains draft final GHG EFs for 2014 the calculated from the draft initial EFs and the
MWh submitted on AQ 31 Forms. The EFs shown in @48 have been adjusted to account for
generation that retail sellers chose to includemtional reporting Form AQ 31. Calculation of theft
final GHG EFs for 2014 can be found on the lowdf dithe ‘draft Emission Factors’ tab of the
Appendix A: Draft 2014 Data and Calculations spedeebt.

Once final, the EFs in Table 1B will be the EF< tiedail sellers will use for their 2014 GHG em@®s
reporting.

Table 1B. Draft final GHG Emission Factors for &ecity Consumed in Massachusetts in 2014 after
accounting for optional Form AQ 31 submittals femership and/or use of particular generation saurce
(Ib CO.e/MWh)

Massachusetts-based approachRegional-based approach
Non-Biogenic 617 541
Biogenic 108 136
Combined 725 677

Draft 2015 GHG EFs

Table 1C contains the draft initial 2015 GHG EFsadrich MassDEP is seeking comment. The
spreadsheet in Appendix B contains the data amdiledlons described below and used to calculate the
draft EFs.

Table 1C contains draft initial GHG EFs prior t@wagnting for the 2015 Form AQ 31 reporting of a
retail seller’'s ownership and/or use of particgeneration sources. Calculation of the draft ihE&G

EFs for 2015 can be found on the upper half ofdreft Emission Factors’ tab of the Appendix B: Bra
2015 Data and Calculations spreadsheet. The “cadbigFs shown in the tables below are provided for
information only and are not to be used in the repg of emissions by retail sellers.

Table 1C. Draft initial GHG Emission Factors fdeéricity Consumed in Massachusetts in 2015 prior
to accounting for optional Form AQ 31 submittals davnership and/or use of particular generation
sources (Ib Ce¢/MWh)

Massachusetts-based approachRegional-based approach
Non-Biogenic 602 536
Biogenic 102 139
Combined 704 675

Table 1D contains draft final GHG EFs for 2015 ttua calculated from the draft initial EFs and the
MWh submitted on AQ 31 Forms. The EFs shown in &dl) have been adjusted to account for
generation that retail sellers chose to includepmtional reporting Form AQ 31. Calculation of theft
final GHG EFs for 2015 can be found on the lowdf dithe ‘draft Emission Factors’ tab of the
Appendix B: Draft 2015 Data and Calculations spsbaet.

Once final, the EFs in Table 1D will be the EF4 tledail sellers will use for their 2015 GHG em@s
reporting.



Table 1D. Draft final GHG Emission Factors for &licity Consumed in Massachusetts in 2015 after
accounting for optional Form AQ 31 submittals fem@rship and/or use of particular generation s@urce
(Ib COe/MWh)

Massachusetts-based approachRegional-based approach
Non-Biogenic 640 552
Biogenic 109 143
Combined 749 695

MassDEP has also developed and posted 2006 - 204 8ding the procedures laid out in this document.
Methodology and Data Sources for the calculation dhe draft initial GHG EFs for 2014 and 2015

A number of steps were followed to calculate tha firaft initial EFs presented in Tables 1A and 1C.
Emissions released while generating electricitganh New England state and New York were
determined as specified in steps 1 and 2 belowgusiailable power plant data. Emissions released
while generating electricity in New Brunswick andé€pec were determined as specified in step 3 below.

1. Part 75 CQ emissions.For certain units that reported €€missions in 2014 and 2015 under federal
regulation 40 Code of Federal Regulations (CFR) ParCQ emissions reported under Part 75 were
used. Part 75 does not require separate repoifti@@oemissions by type of energy produced (steam vs.
electricity) or fuel used (biogenic vs. non-bioggniT herefore, C@emissions reported under Part 75 by
units co-generating steam and electricity or fifiiggenic and non-biogenic fuels could not be dsed

this effort to determine electricity EFs for biogeand non-biogenic fuels. Gknd NO emissions
released during the generation of electricity bst P& units were determined as in step 2 below.

2. GHG emissions other than Part 75tate level emissions of: Gldnd NO; CGO; for Part 75 units not
included in step 1 above; and €f0r non-Part 75 units, were determined by mulimdyfuel-specific
heat input by fuel- and pollutant-specific EFs titat these fuel- and pollutant-specific EFs @ttt
from the EFs in Tables 1A through 1D).

Heat input (in millions of British thermal units pgear, or mmBtu) was obtained from the United &4at
Department of Energy’s Energy Information Admirasiton’s (EIA’s) “Power Plant Operations” Form
923 on which certain facilities report the heat inpaed to make electricity. Final 2014 heat inpuadat
became available on EIA’'s website on October 2852€inal 2015 heat input data became available on
EIA’s website on October 12, 2016.

Fuel-specific EFs (in pounds of GGCH, and NO emitted per mmBtu combusted, or Ib/mmBtu) came
from a variety of sources. Best practice is tothgemost geographically specific emissions or-fuel
specific EFs available. Thus, unit-specific {gnissions were used where available (as detailetép 1
above). National fuel-specific EFs obtained from BHA’ and from EPA’ were used where unit-specific

8 Form available alttp://www.eia.gov/survey/#eia-92#d summarized data submitted available at
http://www.eia.doe.gov/cneaf/electricity/page/ei&9920.html

° Electric Power Annual 2014J.S. Energy Information Administration, releasgdbruary 2016 anélectric

Power Annual 20159U.S. Energy Information Administration, releasBdvember 21, 2016. See Table A3
“Carbon Dioxide Uncontrolled Emission Factors’h#p://www.eia.gov/electricity/annual/html/epa_a.l@l.

1% Fyel specific EFs from EPA’s GHG Reporting Progi@t CFR Part 98 Subpart C Tables C-1 and C-2) were
used for the 2014 and 2015 reports in instancesent@ EIA EF was available.
http://www.gpo.gov/fdsys/pka/CFR-2014-title40-vol@df/ CFR-2014-title40-vol21-part98-subpartC-appC.jaehd




emissions were not available, and internationdt$pecific EFs were used where unit-specific erpissi

or national EFs were not available. Internationas lvere obtained from the Intergovernmental Panel o
Climate Changé' The attached Appendices A and B spreadsheets @wtuhe source and values of
unit-specific, national or international GGCH, and NO emissions and EFs for each fuel for each state.

Multiplying heat inputs by fuel-specific EFs regdtin total non-Part 75 GOCH, and NO emissions
released while generating electricity, per fuel padstate. The Cemissions released from the
combustion of biogenic fuels were summed per statajse in calculating the biogenic EFs in Taldl&s
through 1D. Separately, the €@missions released from the combustion of nondmagfuel, plus the
CH, and NO emissions released from the combustion of anly flies the Part 75 non-biogenic €0
emissions available for certain units, were sumperdstate, for use in calculating the non-biogéitie
in Tables 1A through 1D.

3. New Brunswick and Quebec emissiofanadian non-biogenic GHG emissions releasedgtine
generation of electricity were obtained for eacbvpiice from an Environment Canada regé€anadian
biogenic CQ emissions released during the generation of adgtwere calculated by multiplying:

« the MWh of electricity generated from wood combmistobtained from Statistics Candda,

» the same fuel-specific EF used in step 2 above, and

« an average heat rdte.

4. Accounting for emissions from Massachusetts’ ingpoftelectricity The amount of electricity
generated in 2014 by power plants located insiddadsachusetts was approximately 56 percent of the
amount of electricity consumed in Massachusetesathount of electricity generated in 2015 by power
plants located inside of Massachusetts was appedgign57 percent of the amount of electricity
consumed in Massachusetts. The remaining 43 terept of electricity was generated outside of
Massachusetts and imported from power plants Idaatether states and in Canada. Thus, the GHG
emissions from the power plants located in Masssattsido not represent the total GHG emissions
associated with consumption of electricity in Ma$ssetts. As required by statdtélassDEP requires

http://www.gpo.gov/fdsys/pka/CFR-2014-title40-voladf/CFR-2014-title40-vol21-part98-subpartC-appC-
id656.pdf

12006 IPCC Guidelines for National Greenhouse Ga®irories Volume 2: Energit http://www.ipcc-
ngqip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 _hZ Stationary Combustion.pdBee Chapter Btationary
CombustionTable 2.2 “Default emission factors for statigneombustion in the energy industries (kg of
greenhouse gas per TJ on a net calorific basis).”

2 National Inventory Report 1990—-2014: Greenhouse Sa@srces and Sinks in CanadEvironment Canada,
April 14, 2016 at

http://unfccc.int/national_reports/annex_i_ghg_imegies/national_inventories submissions/items/94i®2 And
National Inventory Report 1990-2015: Greenhouse Easces and Sinks in Canadiyvironment Canada, April
13, 2017 at
http://unfccc.int/national_reports/annex_i_ghg_imegies/national_inventories_submissions/items/80itip. See
Table A13-5 “Electricity Generation and GHG Emiss@etails for New Brunswick” and

Table A13-6 “Electricity Generation and GHG Emissetails for Quebec.”

13 Table 127-0006 Electricity generated from fuels, by electric wgilthermal plants, annual (megawatt hour),
Statistics Canada, CANSIM (databag#dp://www5.statcan.gc.ca/cansim/a26?lang=eng&id00P6&p2=17
(accessed on November 28, 2016).

In the absence of province-specific heat ratesatferage heat rate of wood-fired New England agwa Mork
electric generating units in 2014 and 2015 (asrdeted from EIA Form 923 data) was used.

5 From GWSA, ““Statewide greenhouse gas emissidhg’total annual emissions of greenhouse gaségin t
commonwealth, including all emissions of greenhagesges from the generation of electricity deliveieednd
consumed in the commonwealth, accounting for tragsion and distribution line losses, whether tleeicity is
generated in the commonwealth or imported; provithedvever, that statewide greenhouse gas emissiailsbe
expressed in tons of carbon dioxide equivalents.”




reporting that reflects all the GHG emissions aisded with generation of the electricity consumedhie
state.

Calculating the EFs requires electric-generatirgoseGHG emissions data in each of the six New
England states and in each of the electricity goidtrol areas adjacéfito New England that may send
power to New England, determined as describecejpsst to 3 above. In addition to state- and pr@#4nc
level GHG emissions, one approach to calculatiegghRs requires the MWh of electricity generated and
consumed in each New England state, and imported &djacent control areas, which is available from
the rlggion’s independent system operator, ISO Negldhd, which manages the New England electricity
grid.

There are a variety of methods that can be usedtimate the emissions due to Massachusetts’
consumption of electricity, including emissions@sated with electricity generated out-of-state.
MassDEP believes it is appropriate to consider @tissions associated with electricity consumption i
state-specific and regional contexts, since, dubddinked, regional nature of the New England
electricity grid, electricity generated in a stet@ot necessarily consumed in that state, evédmaifstate

is a net importer of electricity.

Therefore, Tables 1A through 1D and the Appendan#l Appendix B spreadsheets present two sets of
draft biogenic and non-biogenic EFs to accounefaissions associated with electricity consumed in
Massachusetts. The first “Massachusetts-basedf &fs assumes that all electricity generated in
Massachusetts is used in Massachusetts. Thus,ERasare based on all emissions from Massachusetts
power plants, plus a portion of emissions from poplants in the other New England states that geeer
more electricity than they use in a given year iartthe adjacent control areas (New York, New
Brunswick, Quebec) in years that New England rexseiet imports of electricity from those control
areas.

Under this “Massachusetts-based” approach, emissioa to Massachusetts’ consumption of imported
electricity were determined by apportioning to Massisetts a shdfef any excess generation (and
associated emissions) from each New England s$tatgyenerates more electricity than it uses. Tines,
Massachusetts-based draft EFs include a share eihtissions associated with each electricity-expgprt
state’s exported electricity, as calculated fronissions as discussed in steps 1, 2 and 3 abovdajm
the approach apportions to Massachusetts a pegeeotdhe megawatt hours of losses (and associated
emissions) due to pumped hyttand of the net annual imports into the ISO Newl&mg grid from the

'8 The control areas adjacent to New England thaticeend power to New England are New York, Quelret a
New Brunswick.

" Electric sector GHG emissions determined as destrin steps 1 and 2 include the entire state ohé&javhile
ISO New England load for Maine in the attached agsbeet does not include the part of Maine supjblietthe
Northern Maine Independent System Administrator (8K). Northern Maine load and generation data were
obtained from NMISA to estimate the ISO New Englamd NMISA fractions of Maine’s total generatioo,pro-
rate Maine’s electric sector GHG emissions.

18 Generally, the emissions associated with eletgrfobm exporting states are assigned proportidpaoe
importing states. For example, in 2014, MA, ME, & all generated less electricity than they u$é4,(ME and
VT in 2015), while NH, RI, and VT (NH, RI, and Ci 2015) generated more electricity than they uaed New
York, New Brunswick and Quebec sent electricitiNmw England). Massachusetts’ MWh needs were 838teof
sum of MWh needed by MA, ME and CT. Therefore, 830the excess generation (and associated emisdions)
NH, RI, VT, New York, New Brunswick and Quebec wepportioned to MA, in 2015, 76% of excess generati
from NH, RI, CT, New York, New Brunswick and Quebheere apportioned to MA.

9 The megawatt hours of losses associated with pdrpero were obtained from ISO-NE. The megawatirfiofi
losses associated with pumped hydro were appoditmeach New England state according to that'sthtection
of total New England load.



New York, New Brunswick and Quebec grids.

The second “Regional” set of EFs is based on #hetitm of New England electricity (in MWh) that is
consumed in Massachusetts. Massachusetts is themed to be responsible for that same fractiohef t
GHGs emitted while generating that electricity. $hilhese EFs are based on the total of New England
GHG emissions from electricity generation plus Gel@issions associated with electricity imported from
the adjacent control areas (New York, New Brunsyi@lebec) in years that New England receives net
imports of electricity from those control areassttotal is multiplied by the ratio of Massachuseitt

New England electricity consumption.

Table 2 below summarizes the information found achetab of the spreadsheets in Appendix A and
Appendix B used to calculate draft EFs.

Table 2. Information presented on each tab ofAfhygendix A and Appendix B spreadsheets to calculate
2014 and 2015 Emission Factors

Tab Contents

1 “Form 923 2014 and 2015 heat input by unit and fuel from EBm 923 totaled by state and
Generation and | fuel type and used to calculate GHG emissions dn4Ta

Fuel Data”

2“EPA Part 75 | 2014 and 2015 C{emissions data from EPA for Part 75 units (useglace of
data” calculating CQfrom EIA fuel data on Tab 1) included on Tab 4

3 “GWPs and Includes the following EFs used to calculate emission Tab 4: EIA's COEFs by
EFs” fuel type used where available to calculate, €@issions, EPA’'s GHG EFs by fue

type used to calculate G@missions where EIA data was not available and to
calculate CHand NO emissions, and IPCC GHG EFs by fuel type usedltulate
GHG emissions where EIA and EPA factors were natlable. The heat trapping
[global warming] potentials (GWPs) of each gas fi&®#@@C’s Fourth Assessment
Report (AR4) were used to calculate the EFs fod2iid 2015 reporting.

4 “Calculating Calculation of C@e emissions from CQCH, and NO by state and Canadian

CO2¢” province used to calculate the draft EFs on Tab 6

5 “ISO load- 2014 and 2015 Generation and Load data from 1SO Eegland used to calculate
generation- the draft EFs on Tab 6

imports”

6 “draft Emission | Calculation of draft initial and final MassachuseBased and Regional Biogenic and
Factors” Non-Biogenic EFs for 2014 and 2015, and a tablevstgpthe 2014 and 2015 non-

emitting MWh submitted in AQ 31 forms by State aymherator/meter type.

Methodology for the calculation of the draft final GHG EFs for 2014

Thirty-five retail sellers submitted AQ 31 FormsNiassDEP accounting for the ownership and/or use of
particular generation sources in 2014 totaling &/Brmillion non-emitting MWh. None of the forms
submitted included emitting MWh. Table 3A shows ltiheakdown of the non-emitting 2014 generation
submitted on AQ 31 Forms by fuel type.

Table 3A. Non-Emitting 2014 Generation submittedd® 31 Forms by Fuel Type

Fuel Type MWh %

Hydro 659,576 19%
Nuclear 1,336,781 38%
Photo Voltaic 258,993 7%

% The percentages do not quite total to 100% duettnding.



Wind 1,300,160 37%
TOTAL 3,452,683 100%

Calculation of the draft final GHG EFs for 2014 danfound on the ‘draft Emission Factors’ tab @&f th
Appendix A: Draft 2014 Data and Calculations spsedeebt.

Methodology for the calculation of the draft final GHG EFs for 2015

Forty-seven retail sellers submitted AQ 31 FormslassDEP accounting for the ownership and/or use of
particular generation sources in 2015 totaling &/6rmillion non-emitting MWh. None of the forms
submitted included emitting MWh. Table 3B shows ltheakdown of the non-emitting 2015 generation
submitted on AQ 31 Forms by fuel type.

Table 3B. Non-Emitting 2015 Generation submittadA®) 31 Forms by Fuel Type

Fuel Type MWh %

Hydro 690,356 19%
Nuclear 1,465,285 40%
Photo Voltaic 500,291 14%
Wind 1,003,706 27%
TOTAL 3,659,638 100%

Calculation of the draft final GHG EFs for 2015 danfound on the ‘draft Emission Factors’ tab @& th
Appendix B: Draft 2015 Data and Calculations spsbaet.

The following adjustments were made to the draftalhGHG EFs to account for Form AQ 31
submissions for 2014 and 2015 in the calculatiothefdraft final GHG EFs for 2014 and 2015:

1. MWh from behind-the-meter non-ISO New Englaratked generators in each New England state
were not included in the data on the ‘ISO load-gaten-imports’ tab and therefore were not included
the calculation of the draft initial GHG EFs. Tacaant for these MWh and allow the retail sellet(s)
claim them, these MWh were added to the amount\&fhivin ‘MA Electric Generation’ (Column D),
‘ME Electric Generation’ (Column W), ‘NH Electricégheration’ (Column AF), ‘VT Electric Generation’
(Column AO), ‘CT Electric Generation’ (Column AXand ‘RI Electric Generation’ (Column BG). This
increased the amount of MWh generated by eachatateeduced the amount of MWh MA needed to
import to meet its load in ‘MA Electricity Imporf&en-Load]’ (Column H).

Some net metered facilities in MA have both an M&8 a non-ISO meter both of which may be
metering the same/overlapping MWh (with the MWmirthe non-ISO meter being used for the purpose
of generating RPS credits in GIS). Although the amti@f MA non-ISO MWh claimed by retail sellers in
2014 and 2015 is minor, it is large enough to slygalter the 2015 draft final EF (by 1 Ib/MWh ftre
MA-Based non-biogenic EF)Therefore, to minimize émeount of potential double counting from these
facilities, Column D includes only the portion oM¥h from facilities having only a non-ISO meter (=n
MWh from MSS meters are already included in thexdat the ‘ISO load-generation-imports’ tab).

2. Some non-emitting MWh submitted on AQ 31 Fornesenfrom generators in CT, VT, and ME.
However, CT and ME were not net electricity exparie 2014, and ME and VT were not net electricity
exporters in 2015; therefore, no MWh from CT or MEre included in the amount of MWh imported
into MA in the draft initial 2014 GHG EFs, or fromE or VT for the draft initial 2015 GHG EFs. To
account for these MWh and allow the retail selletgsclaim them, the MWh from these states were
subtracted from the amount in ‘MA Electricity Imp®{Gen-Load]’ (Column H). This reduced the
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amount of MWh required by MA from the net exportistgtes/provinces and therefore the percentage of
the imported power that went to MA in ‘MA FractiohImports’ (Column J).

3. Finally, all of the non-emitting MWh submitted &Q 31 Forms were subtracted from the
denominator of the calculation of each of the diiatil ‘MA-Based GHG Emission Rates’ (Column T)
and ‘Regional GHG Emission Rates’ (Column CT) 02 and 2015 to determine the draft final 2014
and 2015 EFs in Tables 1B and 1D.

Deadlines
In order to finalize the annual biogenic and nooglenic EFs, the regulation at 310 CMR 7.71(9)(b)3.
requires MassDEP to:
a. post draft annual EFs, including methodologies data sources, on its website for public
comment for 30 days and notify retail sellers @& plosting and of the deadline for submittal of
public comment; and,
b. post final annual EFs, including methodologied data sources, on its website and notify retail
sellers of the posting and of the deadline forrttamdatory Form AQ 32 submittals.

This document and the attached spreadsheets hamgbsted as part of complying with step “a” ofsthe
requirements. MassDEP has also sent notice ofdbtng of the draft EFs to the most recent e-mail
address it has for each retail seller. If you aretail seller and you did not receive this infotima

directly from MassDEP, please provide your coniafttrmation to Sue Ann Richardson at
sue.ann.richardson@state.ma.us

The deadlines for submitting public comment ondtedt EFs for 2014 and on the draft EFs for 2015,
and for retail sellers to submit Form AQ 32 for 2@&hd for 2015, are summarized in Table 4 below.
Public comments are to be submitted as specifi¢igerintroduction above.

Table 4. Deadlines associated with retail selld3eporting

Year MWh generated | Draft EFs public Mandatory Form AQ 32 submittal deadline
and emissions releasedccomment deadline

2010 and beyond 30 days after draft The first day of the next month that is a full
EFs are posted on | calendar month after MassDEP posts the final
MassDEP’s website| annual EFs on its website

Determining final EFs
MassDEP solicits comments on the methodology, slaiaces, and calculations used to produce the draft
initial 2014 and the draft initial 2015 EFs.

In determining the final 2014 and 2015 EFs, MassiPconsider comments received on the
methodology, data sources and calculations usprbttuce the draft initial EFs. After determining th

final EFs, MassDEP will post the final 2014 and finel 2015 EFs, including methodologies and data
sources, on its website and notify retail selldre posting. All retail sellers must report 2Gd 2015
GHG emissions by submitting a separate BWP AQ BRyridatory Greenhouse Gas Emissions Reporting
Form for Retail Sellers of Electricity” for each msions year, by the deadline specified in Tablé&drm

AQ 32 will be posted on the MassDEP website astrae time as the final EFs. Separate AQ 32
spreadsheets will be posted for 2014 and 2015agong their respective final EFs.

11



Appendix A: Draft 2014 Data and Calculations spsedeebt.
Appendix B: Draft 2015 Data and Calculations spsbaet.
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